
Impact of Observed Systolic Blood Pressure
Differences on Risk of Cardiovascular Events
LIFE Compared to Meta-Analysis of Hypertension Trials
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Data from: Staessen, et al. 2000.
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LIFE: Secondary Component Endpoints -
 Two Approaches

Secondary Endpoint

CV Death
Stroke
MI

 Losartan
N (%)

204 (4.4)
232 (5.0)
198 (4.3)

 Losartan
N (%)

137 (3.0)
197 (4.3)
174 (3.8)

Atenolol
N (%)

234 (5.1)
309 (6.7)
188 (4.1)

Atenolol
N (%)

154 (3.4)
266 (5.8)
168 (3.7)

Intention-to-Treat
Approach

"Types of Primary
Composite Endpoint"
First-Event Approach
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11.2 (6.8-18.5)

HR (95% CI)

12.8 (8.5-19.4)

LIFE: Association between Study Drug
Discontinuation and New Onset Atrial Fibrillation

(AF) by Adverse Experience (AE) †

† Risk in the 30 days subsequent to discontinuation relative to risk during stable drug
periods.

Endpoint HR (95% CI)

Losartan Atenolol

AF by AE
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CV Death

Stroke

CHD

CHF

Total
 Death

β-blockers
Diuretics (high)
Diuretics (low)
β-blockers
Diuretics (high)
Diuretics (low)
β-blockers
Diuretics (high)
Diuretics (low)
β-blockers
Diuretics (high)
Diuretics (low)
β-blockers
Diuretics (high)
Diuretics (low)

18883
19843

9421
18883
19843

9421
18883
19843

9421
2511
5880
6127

18883
19843

9421

214
124
237
147

88
191
243
211
215

41
6

81
383
224
514

410
230
390
335
232
347
459
331
363
175

35
134
700
382
713

Endpoint Drug
No. of

Patients
No. of Events

Treatment Control RRRRRR
0.89
0.78
0.76
0.71
0.49
0.66
0.93
0.99
0.72
0.58
0.17
0.58
0.95
0.88
0.90

0.3 1 1.5

Favors    Favors

Relative Reduction
(95% CI)(95% CI)(95% CI)(95% CI)(95% CI)(95% CI)(95% CI)(95% CI)(95% CI)

← Treatment   Control →

←

Meta-Analysis of Cardiovascular Events
β-blockers / Diuretics vs. Placebo

Adapted from JAMA 1997;277:739 -745.

Psaty et al. (N≈48,000)
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0.3 1 1.5
Favors    Favors

Odds Ratio (95% CI)Odds Ratio (95% CI)Odds Ratio (95% CI)Odds Ratio (95% CI)Odds Ratio (95% CI)Odds Ratio (95% CI)Odds Ratio (95% CI)Odds Ratio (95% CI)Odds Ratio (95% CI)Odds Ratio (95% CI)Odds Ratio (95% CI)Odds Ratio (95% CI)Odds Ratio (95% CI)Odds Ratio (95% CI)Odds Ratio (95% CI)Odds Ratio (95% CI)Odds Ratio (95% CI)Odds Ratio (95% CI)Odds Ratio (95% CI)Odds Ratio (95% CI)

← Treatment    Control →

Endpoints
Total

Events

1422

712

533

817

OR

0.79

0.83

0.68

0.890.890.890.890.890.890.890.89

All CV Events

CV Death

Stroke

CHD

Studies of β-blocker Regimens in Hypertension
5 Historical Studies† (N=19,631)

† MRC, HEP, MRCII, STOP and UKPDS.
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β-blocker-Based / Diuretic-Based Studies with
Add-On β-blocker Regimens Compared to PBO

7 Historical Studies† (N=26,232)

All CV Events

CV Death

Stroke

CHD

800

407

312

410

1249

586

533

636

Endpoint

No. of Events

Treatment Control OR

0.74

0.80

0.65

0.80

0.5 1 1.5
Favors    Favors

Odds Ratio (95% CI)Odds Ratio (95% CI)Odds Ratio (95% CI)Odds Ratio (95% CI)Odds Ratio (95% CI)Odds Ratio (95% CI)Odds Ratio (95% CI)Odds Ratio (95% CI)

← Treatment   Control →

†β-blocker based - MRC, HEP, MRC II, STOP & UKPDS;
diuretic based with ≥20% β-blocker - MRC II, SHEP & Oslo.
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LIFE: Concomitant Therapy
on Drug

Aspirin

Losartan %
(N=4605)

35.7

Atenolol %
(N=4588)

35.4
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LIFE: Per Protocol Analysis
of Primary Endpoint

Adjusted for FRS and ECG/LVH.

0.5 1 1.5 2
← Favors Losartan     Favors Atenolol →

Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Endpoints

Number
of Events

Los

508

343

Atl

588

377
Primary CompositePrimary CompositePrimary CompositePrimary CompositePrimary CompositePrimary CompositePrimary CompositePrimary CompositePrimary CompositePrimary CompositePrimary CompositePrimary CompositePrimary CompositePrimary CompositePrimary CompositePrimary CompositePrimary CompositePrimary CompositePrimary CompositePrimary CompositePrimary CompositePrimary CompositePrimary CompositePrimary CompositePrimary CompositePrimary CompositePrimary CompositePrimary CompositePrimary CompositePrimary CompositePrimary CompositePrimary Composite

Primary Analysis
Per-Protocol Analysis 
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LIFE: Primary Endpoint Adjusted
for Time-Varying Covariates

Cornell Product and Sokolow-Lyon Criteria

Adjusted for 
Covariates

HR

0.902 9.8

RR (%)

-4.8

ChangeEndpoints

Primary Endpoint: 
CV death / stroke / MI

Unadjusted
Result

HR

0.854 14.6

RR (%)
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Unadjusted
Result

HR

0.854

0.743

RR (%)

14.6

25.7

-4.8

-3.9

ChangeEndpoints
Primary Endpoint: 

CV death / stroke / MI
Secondary Component:

Stroke (F/NF)

LIFE: Primary Endpoint and Stroke Adjusted for
Time-Varying Covariates

Cornell Product and Sokolow-Lyon Criteria

Adjusted for 
Covariates

HR

0.902

0.782

9.8

21.8

RR (%)
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Diuretic Use

LIFE: Primary Endpoint
Adjusted for Time-Varying Covariates

HR

0.87

RR (%)

13

Adjusted for 
Covariate

-2

ChangeEndpoint

Primary Endpoint: 
CV death / stroke / MI

Unadjusted
Result

HR

0.85

RR (%)

15
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Atrial Fibrillation

LIFE: Primary Endpoint
Adjusted for Time-Varying Covariates

HR

0.87

RR (%)

13

Adjusted for 
Covariate

-2

ChangeEndpoint

Primary Endpoint: 
CV death / stroke / MI

Unadjusted
Result

HR

0.85

RR (%)

15

996



Atrial Fibrillation

LIFE: Stroke
Adjusted for Time-Varying Covariates

HR

0.76

RR (%)

24

Adjusted for 
Covariate

-2

ChangeEndpoint

Stroke (F/NF)

Unadjusted
Result

HR

0.74

RR (%)

26
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Atrial Fibrillation - Patients without Baseline AF

LIFE: Primary Endpoint Adjusted for
Time-Varying Covariates

HR

0.92

RR (%)

8

Adjusted for 
Covariate

Unadjusted
Result

HR

0.85

RR (%)

15 -7

ChangeEndpoint
Primary Endpoint: 

CV death / stroke / MI
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Atrial Fibrillation - Patients without Baseline AF
LIFE: Stroke Adjusted for Time-Varying Covariates

HR
0.80

RR (%)
20

Adjusted for 
Covariate

Unadjusted
Result

HR
0.74

RR (%)
26 -6

ChangeEndpoint
Stroke (F/NF)
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LIFE: Use of Any Diuretic Over Time
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LIFE: Baseline Subgroups - Country

Country
Denmark/Iceland
Finland
Norway
Sweden
United Kingdom
United States

N
1524
1485
1415
2245

817
1707

Los
82
58
87

128
39

114

No. of EventsNo. of EventsNo. of Events
Atl

105
65

117
147

39
115

Favors    Favors

Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)

← Losartan   Atenolol →

0.5 1 2

Interaction
p-value 0.607

Primary Endpoint
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LIFE: Baseline Subgroups - Gender

Gender

Female

MaleMale

N

4963

4230

Los

215

293

No. of EventsNo. of EventsNo. of EventsNo. of Events

Atl

261

327

Favors    Favors

Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)

← Losartan   Atenolol →

0.5 1 2

Interaction
p-value 0.420

Primary Endpoint
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LIFE: Baseline Subgroups - Microalbuminuria

Microalbuminuria

Yes

NoNo

N

185

9008

Los

13

495

No. of EventsNo. of EventsNo. of EventsNo. of Events

Atl

20

568

Favors    Favors

Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)Hazard Ratio (95% CI)

← Losartan   Atenolol →

0.5 1 2

Interaction
p-value 0.383

Primary Endpoint
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** ** ** ** ** ** ** ** **************************************

*p<0.05
**p<0.01Losartan

Atenolol

LIFE: Pulse Pressure
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